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Patients with suspected myocardial infarction (MI) now account for a considerable proportion of acute medical admissions, whose number seems to be rising inexorably. Figure 1 shows the rise in such admissions to the Nottingham hospitals since 1982.1 No sensible provider is going to agree anything with a purchaser, based on the previous year's figures, even though we might have hoped that the number of patients admitted with heart attacks each year would level off and eventually decline. Both purchaser and provider clearly want all patients with suspected MI to receive the best possible quality of care, but with the high and increasing admission rate it is unlikely that all patients will receive "ideal" management. The purchaser and provider will have to agree on acceptable and attainable targets, taking into account local facilities and budgets. The problem is to define those aspects of care that are "ideal," "acceptable," and "attainable."
Figure 1 also shows that the increase in admissions has been due to patients with unconfirmed MI. These patients would "ideally" not have been admitted or extensively investigated, but unfortunately it is not easy initially to predict which patients have had an infarction. A normal electrocardiogram on admission certainly does not exclude this diagnosis, and, although patients with a normal initial electrocardiogram have a good prognosis, some do die. Junior doctors are, very properly, hesitant about not admitting patients with chest pain just because there is no clear diagnosis of infarction. Most of the patients admitted without a proved infarction do have coronary disease, but eventually the investigations do not confirm that a new event be time consuming, and again its costs can reasonably be included as an aspect of quality.
Reception at hospital Two things influence a patient's initial reception. Firstly, it has long been recognised that most deaths occur soon after the onset of symptoms; half of those patients who are going to die are dead within two hours.3 Secondly, half of the patients with suspected heart attacks call for help in the first instance from their GP, and half summon an ambulance by an emergency telephone call. In a busy accident and emergency department a receiving room for medical emergencies is ideal, and purchasers will need to accept that providing and staffing such a facility is expensive.
Setting targets for managing patients with suspected MI in the accident and emergency department is extremely difficult -and pointless -unless a procedure is established that records whether or not the target has been achieved. It is easy to meet targets and maintain accurate records in a quiet department but very difficult at busy times or during staff shortages. The purchaser can, however, reasonably require that patients are seen by an accident and emergency sister or charge nurse immediately on admission and that electrocardiographic monitoring is instituted within five minutes of arrival*; that the patient should be seen by medical (as opposed to accident and emergency) staff within 20 minutes of arrival; and that a decision is taken about thrombolysis (see below) within 30 minutes. This is possible only if it can be ensured that the medical team is not committed to outpatient clinics on "take" days.
Admission to CCU or medical ward Ideally, all patients suspected of having an MI would be admitted to a CCU so that if any complications occurred they could be dealt with immediately by experts. In fact, there is no evidence that in a hospital with adequately staffed and equipped medical wards admitting patients with an MI to a CCU reduces mortality. Patients admitted to CCUs do have a lower mortality, but this is almost entirely because older patients tend to be admitted to ordinary wards.4 5 Few CCUs operate any sort of age related admission policy, but hospital mortality increases sharply with increasing age wherever the patient is managed.
Nevertheless, a CCU is highly desirable in any hospital receiving medical emergencies. It is perhaps best defined as a ward in which nurses are trained in defibrillation, in managing arrhythmias, and in using special procedures such as temporary pacing and haemodynamic monitoring, and in administering certain approved intravenous drugs. Such units permit the concentration of expensive equipment and specially trained nurses in an environment in which both can be used most efficiently, and in which standards can be maintained. Special units provide a focus for training and research within the hospital. CCUs are necessary for a patient with complications* and desirable, but not essential, for those without: the problem is how to identify patients who will remain free of complications.
All special units handling emergency admissions face the problem of random fluctuations in demand. Although the annual demand for beds may be estimated approximately, there will be wide day to day variations in the number of admissions, and a * Accepted good practice unsupported by published evidence. unit can change from being empty to full very quickly. Figure 2 shows the variation in admission of patients with suspected MI to our hospital in 1990; in addition, about 20 patients a month were transferred to the CCU from other hospital wards. As special units are more expensive to run than ordinary wards it is unrealistic to suppose that sufficient beds can be made available in such units for all patients with suspected MI. Calculating the appropriate number of beds for a CCU is a complex mathematical exercise, and the purchaser will have to decide what proportion of admissions are required to be admitted to a CCU and agree funding accordingly.
The number of beds required depends on the length of time each admitted patient stays in the unit. By convention patients stay for 48 hours, though shorter stays are possible for patients without infarction if the laboratory results can be obtained quickly. Total "efficiency" of bed use is impossible, for it is unpleasant for both patients and nurses if the turn round is extremely rapid, and it is highly undesirable that patients should be transferred between wards at night. As a basis for comparison, the two Nottingham hospitals that receive medical emergencies serve a population of about 600 000 and have 13 CCU beds between them. Of nearly 4000 admissions of patients with suspected MI in 1989, 2120(53%) patients were sent to a CCU and the remainder to an ordinary medical ward because the CCUs were full. Selection by junior staff in the accident and emergency department meant that 39% of patients admitted to the CCU and 13% of those admitted to the ward were patients in whom MI was eventually confirmed.
The facilities provided for patients with MI are equally important for patients with various other medical problems -most obviously those with cardiac arrhythmias not associated with infarction and those with conditions such as diabetic ketoacidosis, who might benefit from invasive haemodynamic monitoring. If space permits, the concept of the "medical high dependency" ward is probably superior to that of the CCU, which implicitly is restricted to patients with suspected MI. The high dependency unit is not, however, the same as an intensive care unit: ideally, patients with suspected MI should not be managed in the same surroundings as critically ill patients, who may require ventilation.
Facilities to be provided by CCUs STAFF The necessary staffing of a CCU will depend on whether the unit simply handles patients with suspected MI or whether patients with other severe medical problems, who usually require more nursing time, are admited. An ideal nursing complement would be one nurse on duty for every two beds*: an eight bed unit would thus need four nurses per shift, 12 per day, and an establishment of 24 to allow for sickness, and so on. A ratio of one nurse to three beds might be adequate if only patients with MI were admitted, but under no circumstances can there ever be fewer than two nurses present in the unit, one of whom should be of F, G, or H grade. At least half of the nurses on the establishment should be ENB qualified in coronary or intensive care nursing, or both, or in cardiothoracic nursing. The trained nurses should be permitted to defibrillate,* to give intravenous drugs, and to initiate drug treatment according to a defined protocol, and they should be allowed to take blood samples. They should be trained to assist medical staff during invasive procedures, and they must understand monitoring equipment and the information it produces and be able to identify and rectify simple faults in the equipment they use. The staffing level of nurses and the degree of nurse training are probably the most important aspects of quality in the care of patients with suspected MI. The costs are easily identified, and a provider will insist on suitable funding if asked to provide a service of good quality.
Medical staffing is also very important and will have to be negotiated between purchaser and provider. It is unrealistic, and in the long term probably undesirable, for all patients admitted with suspected MI to be under the direct care of a physician with a special interest in cardiovascular disease. In most hospitals the workload would be too great, and there would be an inequitable division of emergency work among physicians. More importantly, junior staff and medical students not attached to the "cardiac" firm would not gain experience in managing patients with one of the most common and most important diseases. However, a purchaser should expect a cardiovascular physician to carry overall responsibility for organisation of the CCU and the special training of its nurres,* and who should be expected to visit the unit daily and * Accepted good practice unsupported by published evidence.
to be available to advise on managing difficult problems. Aspirin further reduces the mortality at one month from 11% to 9%7; its use has few contraindications. ( blockers also reduce mortality,' though it is not certain that their effect adds to that of streptokinase in the short term or of aspirin over the long term. Current knowledge indicates that long term prophylaxis with ( blockers should be prescribed. Most patients should be discharged taking aspirin and a P blocker, and if they are not the reason should be recorded.
Plenty of evidence shows that six or seven days in hospital is sufficient for patients with uncomplicated infarction. 12 In Nottingham the average length of stay of all patients admitted with suspected MI in 1989 was 7.2 days, or 5.8 days if the few patients with prolonged admissions were excluded.
Investigations
Patients admitted with suspected MI will impose a considerable workload in terms of blood counts, biochemical tests, chest radiographs and electrocardiographic recordings,2 all of which are essential to establish the diagnosis. It is doubtful whether it is worth defining or recording the ideal number of tests, but a purchaser should expect a provider to ensure that a discharge summary is prepared that contains the information on which the final diagnosis is based. However, the extent to which such patients are investigated by more specialist techniques, such as treadmill testing and coronary angiography, will depend on the interests of the physicians and the willingness of the purchasers to pay. 
